stalks. Recently it was demonstrated (i) that cyclophilin D binds to the FO OSCP subunit, resulting in partial enzyme inhibition; (ii) that CyPD binding requires high Pi, while the CyPD inhibitor CsA displaces CyPD from OSCP resulting in enzyme reactivation; and (iii) that ATP synthase dimers generate Ca 2 + -dependent currents indistinguishable from those of the permeability transition pore (PTP), suggesting that the PTP forms from a Ca 2 + -dependent conformational change of FOF1 dimers [1]. These findings imply that many modulators of the PTP may act on the ATP synthase. The most potent PTP inhibitors are H + ; indeed, the pore is blocked at acidic matrix pH that also promotes CyPD release from the inner membrane. Diethylpyrocarbonate (DPC) prevents PTP inhibition by H + through carbethoxylation of His residues, and also prevents the release of CyPD from the inner membrane induced by acidic pH [2]. We found that DPC also prevents the release of CyPD from ATP synthase induced by acidic pH. As is the case for the PTP, the effect of DPC was reversed by hydroxylamine, indicating that it can be traced to carbethoxylation of His residue(s). This in turn suggests that reversible protonation of the unique histidyl residue of OSCP (bovine His112) may play a critical role in modulation of the CyPD-ATP synthase interaction. Consistently, when OSCP subunit separated from mitochondria treated with DPC was digested with trypsin and analysed by ESI-MS, a mass shift of + 72 Da of the OSCP 95-113 peptide was determined, which is consistent with carbethoxylation of the unique His112. In conclusion, DPC is proving very useful to address the role of OSCP His112 in modulation of CyPD binding to ATP synthase/PTP by matrix pH, which will be further addressed by mutagenesis. IF1 is an 84 amino acid length peptide that inhibits the ATP hydrolysis activity of F1Fo-ATPase. In solution, IF1 forms homodimers with two domains: a coiled-coil dimerization domain comprising residues 48-84, and a N-terminal inhibitory domain, from residues 1-45, that is intrinsically disordered. In the structure of bovine F1-ATPase inhibited with residues 1-60 of the bovine inhibitor protein IF1, one inhibitor protein (I1-60) interacts with five of the nine subunits of F1-ATPase, and I1-60 is bound tightly at the αDPβDP catalytic interface. Formation of the inhibited complex requires ATP hydrolysis. It has been proposed that the first interaction between the inhibitor and F1-ATPase is with the βE-subunit (the most open state), and that the inhibitor becomes entrapped progressively as two ATP molecules are hydrolysed. We have solved three novel F1-IF1 structures that support this 
2 + -dependent currents indistinguishable from those of the permeability transition pore (PTP), suggesting that the PTP forms from a Ca 2 + -dependent conformational change of FOF1 dimers [1] . These findings imply that many modulators of the PTP may act on the ATP synthase. The most potent PTP inhibitors are H + ; indeed, the pore is blocked at acidic matrix pH that also promotes CyPD release from the inner membrane. Diethylpyrocarbonate (DPC) prevents PTP inhibition by H + through carbethoxylation of His residues, and also prevents the release of CyPD from the inner membrane induced by acidic pH [2] . We found that DPC also prevents the release of CyPD from ATP synthase induced by acidic pH. As is the case for the PTP, the effect of DPC was reversed by hydroxylamine, indicating that it can be traced to carbethoxylation of His residue(s IF1 is an 84 amino acid length peptide that inhibits the ATP hydrolysis activity of F1Fo-ATPase. In solution, IF1 forms homodimers with two domains: a coiled-coil dimerization domain comprising residues 48-84, and a N-terminal inhibitory domain, from residues 1-45, that is intrinsically disordered. In the structure of bovine F1-ATPase inhibited with residues 1-60 of the bovine inhibitor protein IF1, one inhibitor protein (I1-60) interacts with five of the nine subunits of F1-ATPase, and I1-60 is bound tightly at the αDPβDP catalytic interface. Formation of the inhibited complex requires ATP hydrolysis. It has been proposed that the first interaction between the inhibitor and F1-ATPase is with the βE-subunit (the most open state), and that the inhibitor becomes entrapped progressively as two ATP molecules are hydrolysed. We have solved three novel F1-IF1 structures that support this 
